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B.1 Lander Mission Database



LANDER MISSION

DATABASE

inj_date_utc
inj_time_utc
inj_date_et
inj_time_et

inj_c3

inj_dla

inj_rla
arrival_date_utc
arrival_time_utc
arrival_date_et
arrival_time_et
arrival_dla

arrival_rla
arrival_vhp
arrival_bdt
arrival_bdr
arrival_radius
arrival_lat

arrival_lon

arrival_vel

arrival_fpa

arrival_az

arrival_ltst
descent_time [s.]
landing_time_et
landing_lItst
landing_earth_angle
landing_sun_angle
Landing Ls [deg.]
Max N. Landing Lat [99%)]
Nominal Landing Lat
Max S. Landing Lat [99%)]

Nominal Landing Lon
Coordinate Systems:

DATABASE

Start Primary
Launch Period

3-Jan-99
21:19:.09
3-Jan-99
21:20:10
11.165
0.92
-124.65
3-Dec-99
20:51:15
3-Dec-99
20:52:18
-29.85
166.67
484
285.58
4883.84
3522.20
-62.57
143.37
6.91
-13.25
173.69
4:10:05
27341
20:56:51
4:14:33
185

183
256.3

7458
76S
77.7S

210W

Earth Departure: Earth Mean Equator and Equinox of 2000
Mars Arrival: Mars Mean Equator and IAU node of date

End Primary
Launch Period

10-Jan-99
20:19:52
10-Jan-99
20:20:53
9.76

4.66
-125.02
3-Dec-99
20:46:46
3-Dec-99
20:47:49
-31.19
167.95
476
260.01
4930.04
3522.21
-61.67
144.83
6.85
-13.25
174.55
4.05:44
272.90
20:52:21
4:10:10
183

175
256.3

735
758
76.7S

210W

12/20/96

End Conting.
Launch Period

16-Jan-99
20:34:18
16-Jan-99
20:35:19
9.71

1.69
-120.91
15-Dec-99
3:35:33
15-Dec-99
3:36:36
-30.20
171.33
5.08
167.89
4773.70
3522.20
-61.31
146.63
7.08
-13.25
176.37
3:32.03
27868
341:14
3:36:35
19.0

16.5

263.5

~73.58
~758
~76.7S

210W

Open of Primary
Close of Primary
Close Contingency

Dayin Launch Arrival Depart  Arrival Landing Landing

Launch Date Date C3 Vinf Ls

Period [km72/s72] [km/s]  [deg.l] [deg.]
1 1/3/99 12/3/99 1117 4.84 256.3 183
8 11009  12/3/99 9.76 4.76 256.3 175
14 116/99  12/15/99 9.7 5.08 263.5 165

LANDER TRAJECTORY
OPEN OF PRIMARY LAUNCH PERIOD

. 4 r .
.

Arrival
12/3/99

Landing Landing
Sunangle True Solar Latitude

Time [deg.]
4:14:33 76S
4:10:10 758
3:36:35 ~75S

T >



B.2 Lander DSN and Air Force Tracking Initial Acquisition Geometry



LANDE L

JET PROPULSION LABORATORY INTEROFFICE MEMORANDUM
312/96.2-2010

Aug 21, 1996

TO: Phil Knocke

FROM:  Steve Williams M

SUBJECT: Mars 98 Tracking Station Initial Acquisition Geometry Update

This memo provides Mars 98 Initial acquisition geometries for a 2 hour
period following stage 3 bumout for the 3 DSN stations and the 12 Air Force
tracking stations given below. The burnout states used here were provided by
you in a personal communication. The data is arranged in seven groups:

1) day 1 lander trajectories launching on 3 Jan 99 (short coast)

2) day 8 lander trajectories launching on 10 Jan 99 (short coast)

3) day 16 lander trajectories launching on 16 Jan 99 (short coast)
4) day 25 lander trajectories launching on 27 Jan 99 (short coast)
5) day 1 orbiter trajectories launching on 10 Dec 98 (short coast)

6) day 8 orbiter trajectories launching on 17 Dec 98 (short coast)

7) day 16 orbiter trajectories launching on 25 Dec 98 (short coast)

As before, four parameters are plotted for each station: range, range rate,
elevation angle, and aspect angle between the S/C z-axis and the vector to the

station (z-axis is assumed to be the S/C velocity vector at burnout as we
discussed).

Stations shown in this memo are :

GOLD : Goldstone

MAD : Madrid
CAN : Canberra
ANT : Antigua HTS : Hawaii
ASC : Ascension Island GTS : Guam
DGS : Diego Garcia HBK : Hartebeesthoek, South Africa
LBV : Libreville, Gabon TEL4 : Tel-4
I0S : Indian Ocean VTS : Vandenberg
KWAJ : Ennylabegan PRTH : Perth
Distribution
D. Murrow

R. Roncoli



LANDER DAY 1 (1/3/99) SHORT COAST



TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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LANDER DAY 8 (1/10/99) SHORT COAST



~ TRACKING STATION GECMETRY (LANDER) : DAY 8 SHORT
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TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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TRACKING STATION GEOMETRY
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B.3 Lander Cruise Trajectory Characteristics

Data presented here are identical to the Lander cruise geometry data generated 5/8/96. The order of the plots
has been changed to be consistent with the Orbiter cruise trajectory characteristics [Appendix A.3].
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B.4  Approach/Entry Illustrations
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Entry [nterfoce 12/3/99: View From Socuth Pole

Fig 6




B.5 Post-Landing Data

B.5.1: First Pass after Landing - Variability with Landing Site and Orbiter Mean Anomaly
B.5.2: Orbiter/Lander Geometry Timelines

B.5.3: UHF Pass Information: Pass Durations, Data Volumes during Landed Science Mission
B.5.4: Earth and Sun Azimuth and Elevation during Landed Science Mission

B.5.5: Sun and Earth Geometry with Respect to Mars

B.5.6: Design Reference Mission Power Profiles

B.5.7: Payload Scenarios
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Orbiters/Lander Geometry Timelines

Shown below and on the next several pages are spacecraft timelines of geometric events during the Lander science period.
Approximate timings of major events on both the MGS and Mars98 orbiters, and at the landing site are shown. For the orbiters,
times of decending node passage, solar eclipse, earth occultation, and lander relay periods are indicated. For the Mars98 Orbiter, a
candidate 10 hour Earth communication interval is shown for each sol. The DSN is requesting that Mars missions during this
time share a common 10 hour Earth contact interval during operations at Mars. For this reason, and in order to facilitate orbiter
support of Lander commanding and data relay, it is required that the 10 hour contact time be correlated with the lander
operational day.

It is assumed the lander is located at the nominal landing site of 77S, 210W. Times when the Earth or Sun are above 10 degrees at
this landing site are indicated by clear bars. Times when the Earth is above 20 degrees elevation are shown with a dark [or in
color, blue] bar. Also indicated by the light gray [or yellow] bar is the Lander operational day, approximated in these graphics by
intervals centered around local noon. [The duration of the Lander day is expected to shrink during the latter portion of the
Landed science mission, as the Sun moves Northward and the maximum Solar elevation is reduced.] DSN view periods are also
indicated, limited by 6 degree elevation masks at the DSN stations [G = Goldstone, C = Canberra, M = Madrid].

The absolute timing of events such as Sun and Earth rises and sets may differ from those presented below, depending on the
actual landing site chosen. Also, at this point in time, the true anomalies of neither orbiter can be predicted, although their
expected node locations are well established. As a result, the absolute timing of orbiter events, including lander relay periods, are
uncertain to within one-half of the orbit period [i.e. approximately =1 hr]. However, it is expected that there will be approximately
8 relay opportunities per orbiter per day

Sol 0 Geometry Timeline: Shown on this graph is are geometric events on the day of landing. Landing occurs at 20:57 ET
[approximately 04:14 Local True Solar Time]. Both the Sun and Earth are more than 18 above the horizon at landing. The Earth
will rise above 20° elevation approximately 30 minutes later. At least one orbiter relay opportunity is expected to exist within 2
hours of landing. See Appendix A.1 [Lander Mission Database] for other arrival dates and data. A 9 hour Lander “day” is shown,
as is the fact that the Sun remains above 10° continuously during this time.

Day 45 - 46 Geometry Timeline: Forty-five days into the mission, the geometry is similar to that at landing, but local noon has
shiftedbecause of the 40 minute difference in rotation rate between Earth and Mars.

Day 84 - 85 Geometry Timeline: Towards the end of the Lander mission, the Sun has moved Northward, and no longer remains
above 10° throughout the day. The Lander day is expected to be reduced as a result of lower solar array output. This will also
mean that fewer relay opportunities will be available during the Lander day, as the end of the mission is approached.
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1212199351

1212/995:46

1212/997:43

1212/999:41

12112/9911:39
12112/9913:37

Pass

Max.El  MaxRange MaxSun.El
]

Duration atlander

[min]
63
40
43
65
80
73
22
63
80
72
50
37
55
75
78
55
42
7
78
60
38
43
67
80
72
15
65
80
70
48
37
57
75
78
52
45
7
78
60
37
45
68
82
70
67
80
70
47
38
58
78
78
48
47
78
78
58
38
47
70
82
68
68
82
70
45
37
58
78
78
47
50
78
7
57
37
47
70
80
67

[deg]
48
245
252
380
789
45
212
44
805
464
276
27
29
543
672
23
244
536
665
338
242
256
393
823
24
205
360
843
4“7
271
27
307
567
640
81
254
563
635
28
241
259
407
856
405
37
880
430
266
28
315
592
609
270
264
591
607
319
29
264
22
886
386
304
877
415
262
240
23
619
578
260
275
622
581
311
28
268
438
864
369

8794

[deg]

215
283
44
381
382
46
282
105
132
185
251
37
368
3387
368
316
104
16
158
219
87
48
384
383
345
20
107
135
189
255
21
371
388
368
314
105
19
161
23
21
361
386
383
44
109
138
192
259
25
374
389
367
312
106
121
165
27
25
364
3387
383
42
10
141
196
263
29
376
390
366
310
107
123
168
21
29
368
389
383
41

Day# Sol# LMST Pass# DILPassduration D/LVolume [Mbitjpassw/ Max# passes
that Sol
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51530

10:15:17
120820
140321
16:00:47
235032
14503
34003
53504
72025
92219
11:1453
130845
15:04:53
0:50:57
24547

82020
102145
121448
140949
16:07:25
235700
15131

346:31

5432
7.3553
92847
12121
131523
15:11:31

that Sol
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[min]

63
40
43
65
80
73
22
63
80
72
50
37
55
75
78
55
42
I
78
60
38
43
67
80
72
15
65
80
70
48
37
57
75
78
52
45
I
78
60
37
45
68
82
70
67
80
70
47
38
58
78
78
48
47
78
78
58
38
47
70
82
68
68
82
70
45
37
58
78
78
47
50
78
I
57
37
47
70
80
67

050
min. CMD intervalipass
389
24
256
401
501
456
12
389
501
45
301
212
334
467
490
334
245
479
490
367
22
256
412
501
45
67
401
501
434
289
212
45
467
490
312
27
479
490
367
212
267
423
512
434
412
501
434
278
22
356
490
490
289
278
490
490
356
22
278
434
512
423
423
512
434
267
212
356
490
490
278
301
490
479
45
212
278
434
501
412

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
63
103
147
212
22
365
387
63
143
215
265
302
357
432
510
565
607
77
155
215
253
207
363
443
515
530
65
145
215
263
300
357
432
510
5.2
607
77
155
215
252
207
365
447
517
67
147
27
263
302
360
438
517
565
612
78
157
215
253
300
370
452
520
68
150
20
265
302
360
438
517
5.3
613
78
155
212
248
25
365
45
512

timefsol
[min]

3866

6067

6067

5167

61.16

519

6133

Page 1

[Mbi]

2348

3718

3239

3718

3184

3751

3762

Pass #
sunel>20"
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Pass dur.
sunel>20"
[min]
63
40
43
65
80
73
22

50
37

75

78
55

60
38

67
80

15

48

57
75

52

60

45
68

70

a7

58
78

48

58

a7
70

68

45

58
78

47

57

a7
70

67

DIL Volume [Mbit}jpass w/
050

min. CMD interval/pass [sun el > 207
389
24
256
401
501
456
12

301
212
334
467
490
334

%7
22
42
501

67

29
212
345
467
490
312

367
212
27
23
512
434

278

366
490
490
289

356

278
434
512
23

27
212
366
490
490
278

A5
212
278
434

412

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]

63
103
147
212
22
365
87

00
00
50
87
142
27
25
350
00

00
60
98
142
208
288
360
375

00
00
48
85
142
27
25
U7
00

00
60
97
142
210
22
362

00
00
a7
85
143
22
300
48
00

00
58
97
143
213
25
363

00
00
45
82
140
218
27
A3
00

00
57
93
140
210
20
%7

DIL time/sol
sunel>20"
[min.]

3866

375

3467

3617

482

3633

A3

3568

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

2137

2115

215

2125

2182

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
157
157
157
157
157
157
157



Rise

12112/9921:36
12112/9923:33
1213009 1:31
12113109329
1213109527
1213109724
12113/099:19
1211399 11:15
1211309 13:14
1211309 15:15
12113/0923:17
12114/991:15
12114/993:13
1214/995:11
12114/997.08
12/14/999.04
12114199 11:00
12114199 12.57
12114199 14:57
12114/9923:02
12115/990:59
1211509 2:57
12115/994:55
12115/996:53
12115/998:49
12115/9910:45
1211509 12:41
12/115/99 14:40
12115009 16:41
12116/990:43
1216199 2:41
12116/994:39
12116/996:37
12116/998:34
12116/9910:30
12116/99 1226
12116/9914:23
12116/9916:23
1217199027
1217199 2:24
1217199423
121719621
1217/998:19
12117/9910:15
121799 12:11
12117199 14:07
12117199 16:06
12117199 18:07
12/18/992:09
12/18/994.06
12/18/996:05
12/18/998:03
12118/9910:00
12118/99 11:56
12118/09 1351
12118/9915:49
12118/9917:49
12119/991:53
12119199 3:50
12119/995:48
1219997:47
12119/999:44
12119009 11:41
12119/9913:36
12119/9915:33
12119/9917:32
12119/9919:33
12120199 3:34
12120199 5:32
12120197:30
121201999:29
1212099 11:26
12120109 13:21
12120099 15:17
12120199 17:15
12120199 19:15
12121199.3:19
121211995:16
12121997:14
121211999:12

Set

12112/9921:37
12112/9923:40
12/13/091:39
12113/99.3:36
1213/095:31
1213197:27
1213/999:25
1211309 11:23
12113091321
12113/9915:19
121131092322
1211499 1:23
12/14/99.3:20
12/14/995:16
1214/997:12
12/14/999.09
12114199 11:07
121141991305
121141991503
121141992303
12/15/991:06
12/15/99.3:05
1211509502
1211509 6:57
12/15/998:53
1211509 10:51
12115/99 12:49
12115/99 14:47
12/15/99 16:45
12/16/990:48
12/16/992:48
12/16/99 4:46
12/16/996:42
12/16/998:38
12116/9910:35
12116/9912:33
12116/99 14:31
12116199 16:29
12117/990:30
1217/1992:32
1217/094:31
1217/1996:27
1217199823
12117/9910:19
121171891217
12117199 14:15
12117/9916:13
1211799 18:11
12/18/992:14
12/18/994:14
12/18/996:12
12/18/99.8:08
12118/9910:04
12118/0912:01
12118/9913:59
12118/9915:57
12118/9917:55
12/19/99 1:56
12119199 3:58
1219199 5:56
1219/997:53
12/19/999:48
12119/99 11:45
12119/9913:43
12119/9915:41
12119/9917:39
12119/9919:36
12120199 3:40
12120199 5:40
121201997:38
121201999:34
1212099 11:29
12120991327
12120991525
121200917.23
1212099 19:21
121211993:22
12121199524
121211997:22
12121/999:19

Pass

Duration atlander

[min]
07
70
82
68
45
38
60
78
7
43
53
78
75
55
37
48
72
80
63
18
72
80
67
43
38
62
78
75
38
55
78
75
55
35
50
72
80
62
25
73
80
65
42
40
63
80
75
35
58
80
75
53
37
52
75
80
60
32
75
80
63
40
42
65
80
73
30
60
80
73
50
35
52
75
80
58
35
75
80
63

Max.El  MaxRange MaxSun.El
fkm] [deg]

[deg]
201
413
841
400
258
244
332
648
551
250
286
654
556
303
27
23
455
827
363
208
433
807
387
254
43
342
678
524
240
28
687
533
296
26
278
473
789
338
216
455
3
374
251
246
362
7o
499
21
311
722
511
20
26
284
492
753
23
24
477
739
362
248
248
363
743
475
23
25
%7
490
23
26
20
513
8
310
22
501
707
351

8325
8n27
832
8795
817
8.7
8760

&751

8790
8692
8122
8781
8791
8754
8761
814
8782
8718
8725

8127
8667
8766
8741

8788
871
8300
8719

12
12
144
200
27
32
379
301
365
308
108
126
171
25
303
360
390
383
39
12
14
147
203
271
36
31
301
364
306
109
128
175
28
306
363
301
382
7
12
15
150
207
274
39
383
301
363
303
10
130
178
242
310
366
302
31
35
12
"7
152
210
278
42
384
301
361
300
10
132
181
245
313
368
303
380
32
12
18
155
23

Day# Sol# LMST Pass# DILPassduration D/LVolume [Mbitjpassw/ Max# passes
that Sol

10
10
"
"
"
"
"
"
"
"
"
12
12
12
12
12
12
12
12
12
13
3
3
3
3
3
3
3
3
1
1
1
%
%
%
%
%
%
15
15
15
15
15
15
15
15
15
15
16
16
16
1
1
1
1
1
1
”
”
”
7
7
7
7
7
7
7
18
18
18
3
3
3
3
3
3
9
9
9
19

230402
057.25
25215
44716
6:4206
83539
102803
1221147
14:1627
16:14:12
00328
15809
35309
54800
74221
9:35:06
1127:39
132151
15:18:19
231001
10353
25853
45353
64834
8:4207
10:34:22
122745
142304
162100
0.09:56
20437
35937
55428
74849
94123
11:3407
132819
152457
231619
11021
30521
50021
6:55:02
84825
1040:50
123413
142932
1627:47
0:16:24
21105
40605
6:00:56
75507
947:42
11:4026
133457
1531:34
232231
11649
31149
506:49
70130
854:44
10:47:08
124041
14:36:10

134125
15:38:12
232905
12321
31817
51318

that Sol
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[min]

07
70
82
68
45
38
60
78
77
43
53
78
75
55
37
48
72
80
63
18
72
80
67
43
38
62
78
75
38
55
78
75
55
35
50
72
80
62
25
73
80
65
42
40
63
80
75
35
58
80
75
53
37
52
75
80
60
32
75
80
63
40
42
65
80
73
30
60
80
73
50
35
52
75
80
58
35
75
80
63

050
min. CMD intervalipass

490

134

401
245

389
501

20
6

467
23
212
312
467

7
18
501
89
245
w1
156
17
501
456
20
32
501
6

467
501
389

9

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
519
70
152
20
265
303
363
442
518
562
53
132
207
262
28
#7
418
498
562
580
72
152
218
262
300
362
440
515
553
55
133
208
263
28
48
420
500
562
587
73
153
218
260
300
363
43
518
553
58
138
213
267
303
365
430
510
570
602
75
155
218
258
300
365
45
518
548
60
140
213
263
28
350
425
505
563
598
75
155
218

timefsol
[min]
5185

56.16

579

5533

5867

5533

6017

5483

5983

Page 2

[Moig
3162

Pass #
sunel>20"
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Pass dur.
sunel>20"
[min]

45
38
60

7
43

55
37
48

80
63

67
43
38

78

75
38

55
35

72

80
62

65
42

63
80

35

53

52
75

60

63

42
65

73
30

50
35
52

80
58

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207

27
22
367
490
479
256

34
212
29

501
389

412
256
22
379
490
47
22

34
200

45

501
379

401
245

389
501

200

323
212
312
47

367

189
245
w1

456
167

301
200
312
501
366

389

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]

00

00
00
45
83
143
22
28
42

00
00
55
92
140
212
22
355
00

00
67
10
148
210
288
363
402

00
00
55
90
140
212
22
353
00

00
65
107
147
210
20
365
400

00
00
53
90
142
27
27
3B7
00

00
63
103
145
210
20
363
393

00
00
50
85
137
212
22
350
00

00
63

DIL time/sol
sunel>20"
[min.]

3416

355

4016

B34

3567

3933

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

2170

2448

2160

2438

2182

2137

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157



Rise

1212199 11:10
12121199 13:07
12121199 15:02
12121/9916:59
12121/9918:58
12121/9921:00

12122/995:00

12122/996:58

12122/99 8:56
12122/9910:54
12122/9912:51
12122/9914:47
12122/9916:43
12122/9918:41
12122/9920:41

12123109 4:44

12123199 6:42

12123/998:40
12123/9910:38
12123/9912:36
12123/9914:32
12123/9916:28
12123/9918:25
12123199 20:24
12123/9922.26

12124/996:26

12124199824
12124199 10:22
121241991220
12124199 14:7
12124199 16:13
12124/9918:09
12124199 20:07
12124199 22:07

12125/996:10

12125/99.8.08
1225/99 10:06
1225/99 1204
12/25/99 14:02
1225/9915:58
1212509 17:54
1225/9919:50
1225/9921:50
1225/9923:53

12126/997:52

12126/999:50
12126199 11:48
12126199 13:46
12126199 15:43
12126/9917:38
12126/9919:35
12126/9921:33
12126/9923:33

12127199 7:36

12127/999:34
12127199 11:32
12127/9913:30
12127199 15:28
12127199 17:24
12127/9919:19
12127/9921:16
12127/9923:16

12128/999:18
12128/9911:16
12128/9913:14
12128/9915:12
12128/9917:09
12128/9919:04
12128/9921:00
12128/9922:59

12129/990:59

12129/999.02
12129/99 11:00
12129/9912:58
12129/99 14:56
12129/9916:53
12129/99 18:49
12129/99 20:45
12129099 22:42

12130/990:42

Set

12121199 11:14
121219913:11
12121/9915:09
12121199 17:07
12121/9919:05
12121/9921:02

12122/995:06

12122/997.06

12122/999.04
12122/9910:59
12122/9912:55
12122199 14:52
12122/9916:51
12122/9918:49
12122199 20:47

12123/99 4:48

12123/996:50

12123/998:48
1223/99 10:44
1223/9912:40
1223/9914:37
1223/9916:34
1223/9918:33
1212310920:31
12123/9922.28

12124/996:32

12124/998:32
12124199 10:29
12124199 12.25
12124199 14:21
12124199 16:18
12124199 18:16
12124199 20:15
12124199 22:12

12125/996:15

12125/998:16
122599 10:14
122599 12:10
12/25/99 14:06
12/25/9916:02
12/25/9918:00
12/25/9919:58
12/25/9921:57
12/25/9923:53

12126/997:58

12126/999:58
1226199 11:55
12126/99 1351
1226199 15:47
12126199 17:44
1226199 19:42
12126/9921:40
1226/9923:38

1227199 7:41

12127/999:42
12127199 11:40
12127199 13:36
12127199 15:31
12127/9917:28
12127199 19.26
12127199 21:24
121271992322

12128/999:25
12128/99 11:24
12128109 13:21
1228/9915:16
121289917:12
12128/9919:10
1228/9921:08
1228/9923:06

12129099 1:04

12129/999.07
12129/99 11:07
12129/9913.05
12129/9915:02
1229/99 16:57
12129/99 18:54
12129/99 20:52
12129/9922:50

12130/990:48

Pass

Max.El  MaxRange MaxSun.El
fkm]

Duration atlander

[min]
40
42
65
80
72
25
62
82
73
50
37
53
75
80
55
40
75
80
62
38
43
67
80
72
17
63
80
70
48
37
57
75
78
53
43
7
78
62
38
45
67
80
70
03
65
80
70
47
37
58
7
78
50
47
78
7
58
38
47
70
82
68
68
80
70
45
37
58
78
7
48
48
78
7
57
37
47
70
82
67

[deg]
245
251

375
A
452
215
39
792
471

278
26
27
835
684
27
244

526
675
341

43
254
388
812
431

208
355
828
453
272
27
304
558
650
85
251

563
645
331

244

258
402
847
411

200
371

867
436
268
28
312
583
619
274
261

582
617
22
29
262
416
874
393
388
895
420
263
29
320
610
589
263
271

611

590
314
28
266
432
871

375

8786
8713
8710
8713
8720
812
8726
8358
8779
822
8799
8718
8685
820
8706
8782
880
8320
8712
87137
8.7
8761
8n27
8797
8797
880
8779
8621
8774
8719
8301
826

[deg]

281
344
386
391
359
27
11
134
184
249
316
370
393
379
30
12
19
157
216
284
A7
387
391
b7
204
11
136
186
252
319
372
394
378
27
11
120
160
219
87
350
388
390
35
21
12
138
189
255
322
374
394
376
24
11
121
162
22
20
362
389
389
362
12
139
192
258
4
375
393
374
321
10
122
164
25
23
354
389
388
350

Day# Sol#

19
19
19
19
19
19
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”
”
”
”
”
”
8
8
8
18
18
18
18
18
18
8
19
19
9
9
9
9
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LMST Pass# DIL Passduration D/L Volume [MbitJ/passw/ Max# passes
that Sol

70758
901:12
105336
124709
144248
16:41:32

11241
13.06:33
150242
0:48:45

1407:37
16:05:03
235448
14919
344:19
53920
7334

92635
11:1909
13:1301
15:09:19

that Sol

CEND N WN S ©®~NOD O

NP N E BN AP TDNBERN A BOBRATODANERN PR ATDNERNBOBADNE BN S ©DNDA D DN =S

3

N RS NEN NN

[min]

40
42
65
80
72
25
62
82
73
50
37
53
75
80
55
40
75
80
62
38
43
67
80
72
17
63
80
70
48
37
57
75
78
53
43
7
78
62
38
45
67
80
70
00
65
80
70
47
37
58
77
78
50
47
78
7
58
38
47
70
82
68
68
80
70
45
37
58
78
77
48
48
78
7
57
37
47
70
82
67

050
min. CMD intervalipass
24
245
401
501
45
134
379
512
456
301
212
23
467
501
334
24
467
501
379
22
256
412
501
45
78
389
501
434
289
212
45
467
490
23
256
479
490
379
22
267
412
501
434
00
401
501
434
278
212
356
479
490
301
218
490
479
356
22
278
434
512
423
423
501
434
27
212
356
490
479
289
289
490
479
45
212
278
434
512
412

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
258
300
365
45
517
542
62
143
27
267
303
357
432
512
5.7
607
75
155
27
255
28
365
45
517
533
63
143
213
262
28
365
430
508
562
605
77
155
27
255
300
367
447
517
517
65
145
215
262
28
3%7
433
512
562
608
78
155
213
252
28
368
450
518
68
148
218
263
300
358
437
513
562
610
78
155
212
248
25
365
447
514

timefsol
[min]

5417

6067

8334

6049

5167

6084

5183

6099

5135

Page 3

[Mbi]

817

378

3706

3184

3129

3194

3739

3162

Pass #
sunel>20"

PN A WN A OO ARN T OO0 ARWN T COODNARN OO0 NAERNN T OCONNARWN N OCOOTDNNAEWNCOCOOODRNERON OO0~ A WN

Pass dur.
sunel>20"
[min]
40
42
65
80
72
25

50

53
75

55

62

43
67

72
17

48
37
57

78
53

62
38
45

80
70
00

a7
37

7
78
50

58
38

70
82
68

45
37

78
7
48

57
37

70
82
67

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207
24
245
401
501
45
134

301
212
23
47

34

379

256
42
45
78

29
212
345

490
23

379
22
27
42
501
434
00

278
212

479
490
301

356
22
278
434
512
23

27
212
490

479
289

A5
212
278
434
512
42

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]

103
145
210
20
362
387

00
00
50
87
140
215
25
350
00

00
62
100
143
210
20
362
378

00
00
48
85
142
27
25
A8
00

00
62
100
145
212
22
362
362

00
00
a7
83
142
218
27
A7
00

00
58
97
143
213
25
363

00
00
45
82
140
218
25
A3
00

00
57
93
140
210
22
359

DIL time/sol
sunel>20"
[min.]

3867

3784

3483

317

3467

3633

U3

3585

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

2137

2126

215

2115

2194

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
157
157
157
157
157
157
161
161
161
161
161
11
11
161
161
161
161
161
161
161
161
11
11
11
161
161
161
161
161
161
11
11
161
161
161
161
161
161
161
161
11
11
11
161
161
161
161
161
161
11
11
161
161
161
161
161
161
161
161
11
161
161
161
161
161
161
161
11
11
161
161
161
161
161
161
11
161
11
161
161



Rise

12/30/99 10:44
12/30/99 12:42
12/30/99 14:40
12/30/99 16:38
12/30/99 18:34
12/30/9920:30
1230099 22.26
12131/990:24
12131199 2:25
12/31/9910:28
1231991225
1231199 14:24
1231991622
12/31/9918:19
12/319920:15
123109 22:11
11/000.08
11/002:08
11/0010:13
11/00 1209
11100 14:07
11100 16:06
11100 18:04
11/0020:00
11/0021:56
111002352
1/2/00 1:50
1/2/003:52
1/2/0011:53
1/2/00 1351
1/2/00 1549
1200 17:47
1/2/00 1945
1210021:41
1/2/0023:36
1/3/00 1:34
1/3/003:33
1/3/0011:38
1/3/00 13:35
1/3/00 15:33
1/3/0017:31
1/3/00 19:29
1/3/0021:26
113002321
1/4/001:18
1/4/003:16
1/4/005:18
1/4/00 13:19
1/4/00 15:17
1/40017:15
1/4/0019:13
1/410021:11
1/4/00 23:.06
1/5/00 1:02
1/5/00 3.00
1/5/00 4:59
1/5/00 13:04
1/5/00 1501
1/5/00 16:59
1/5/00 1857
1/5/00 2055
1/6/00 2251
1/6/00 0:47
1/6/00 2:44
1/6/00 4:42
1/6/00 6:44
1/6/00 14:45
1/6/00 16:43
1/6/00 18:41
1/6/0020:39
1/6/00 22:36
1/7/000:32
1/7/002:28
177100 426
1/7/006:26
117100 14:29
117100 16:27
117100 18:25
1171002023
1071002221

Set

12/30/99 10:51
12/30/99 1250
12/30/99 14:47
12/30/99 16:42
12/30/99 18:38
12/30/9920:36
12/30/99 22:34
12131/990:32
12131/992:30
12/31/9910:33
12/31/9912:33
12/31/9914:31
12/31/9916:27
12/31/9918:23
12/319920:20
12/31/9922:18
11/000:16
11/002:14
11/0010:14
11100 12:16
11100 14:16
11100 16:12
11/00 18:08
111002004
111002202
1/2/000:00
1/2/00 1:58
1/2/00 3:56
1/2/0011:59
1/2/00 1359
1/2/00 1557
1/2/0017:53
1/2/00 1948
1/2/0021:46
112002344
1/3/00 1:42
1/3/00 3:40
1/3/00 11:40
1/3/00 1342
1/3/00 15:41
1/3/0017:38
1/3/0019:33
1/3/0021:30
1131002327
1/4/00 1:26
1/4/00 3:24
11400521
1/4/00 13:25
1/4/00 15:25
1/40017:23
1/4/0019:19
1/410021:14
1/410023:11
1/5/00 1:09
1/5/00 3.08
1/5/00 5:06
1/5/00 1307
1/5/00 15:08
1/5/00 17:07
1/5/00 1904
1/5/0020:59
1/5/00 22:56
1/6/000:53
1/6/002:51
1/6/00 4:50
1/6/006:47
1/6/00 1451
1/6/00 16:51
1/6/00 18:48
1/6/00 2044
1/6/00 22:40
1/7/000:37
1/7/002:35
1/7/004:33
17/006:31
117100 14:33
117100 16:34
1/7/00 18:33
1171002029
117100 22:25

Pass

Duration atlander

[min]
70
80
68
45
38
60
78
78
45
53
80
7
55
37
48
72
80
65
15
70
82
68
43
38
62
78
7
40
55
78
I
55
37
50
72
80
63
23
72
80
65
42
40
62
78
75
37
58
80
73
53
37
52
73
80
62
30
73
80
63
40
42
63
78
73
32
60
80
73
52
35
52
75
78
58
33
75
80
63
40

Max.El  MaxRange MaxSun.El
fkm] [deg]

[deg]
407
857
405
259
244

329
637
560
253
282
643
564
306
27
271

48
839
358
206
426
820
391

255
43
339
667
533
43
204
676
541

29
27
276
466
803
43
23
47
783
378
252
245
349
698
507
24
307
709
518
22
26
282
485
765
328
21

469
750
366
249
47
360
731

483
26
320
745
497
285
26
288
506
729
314
29
493
ni
355
246

8359
8711
8728

12
141
194
260
R7
377
303
372
318
10
123
166
28
296
366
390
337
a7
15
13
142
196
263
29
378
303
370
314
109
124
168
20
28
368
390
385
44
14
13
144
199
266
31
379
302
368
311
109
125
170
23
301
369
390
384
41
13
13
145
201
268
33
379
301
365
307
108
126
172
25
303
360
390
382
7
11
13
147
203
270

Day# Sol#

[ET]
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LMST Pass# DIL Passduration D/L Volume [MbitJ/passw/ Max# passes
that Sol

0:55:13
25003
44503
6:39.54
83327
10:2551
121906
14:1406
16:11:51
0011

142121
162527
0:14:04
20854

that Sol

PN N R BN OB ANODNERN B OOTNDNEBNAORTDNEBONABOEOAVDNEBNACEADNE BN SBOETDE DN OO0~ S W =

3

ENFRUNIN

[min]

70
80
68
45
38
60
78
78
45
53
80
7
55
37
48
72
80
65
15
70
82
68
43
38
62
78
77
40
55
78
7
55
37
50
72
80
63
23
72
80
65
42
40
62
78
75
37
58
80
73
53
37
52
73
80
62
30
73
80
63
40
42
63
78
73
32
60
80
73
52
35
52
75
78
58
33
75
80
63
40

050
min. CMD intervalipass

245

212

167

178

456
32
32
467

366
189

501
389
24

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
70
150
218
263
302
362
440
518
563
53
133
210
265
302
350
422
502
5.7
582
70
152
20
263
302
363
442
518
558
55
133
210
265
302
352
423
503
5.7
590
72
152
27
258
28
360
438
513
550
58
138
212
265
302
363
427
507
568
598
73
153
27
57
28
362
440
513
545
60
140
213
265
300
352
427
505
563
597
75
155
218
258

timefsol
[min]

5632

8817

5583

5501

5983

5449

5966

Page 4

[Mbi]

3428

3373

Pass #
sunel>20"

N OO AEWN T OCOONON RN T COONNAWN L OCOODNERNN T OCOOCODNNRERWNN T OCOORNNAWN L OOOODRNARNCOOODNRWN 20O

Pass dur.
sunel>20"
[min]

45

60
78

45

55

48
72

65

43
38
62

7
40

55
37
50

80
63

42
40

78

75
37

53
37

73

80
62

63
40

63
78

32

52

52
75

58

63
40

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207

27

367
490
490
27

34
212
29
45

401

256
22
379
490
479
24

34
212
301

501
389

245
24
379
490
467
212

323
212
312
456
501
379

389
24
245
389
490

178

32
312
467

490
366

389
24

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]

00
00
45
83
143
22
300
A5

00
00
55
92
140
212
22
3B7
00

00
00
43
82
143
22
28
38

00
00
55
92
142
213
23
%7
00

00
00
42
82
143
22
27
33

00
00
53
90
142
215
25
3B7
00

00
63
103
145
208
287
360
392

00
00
52
87
138
213
22
350
00

00
63
103

DIL time/sol
sunel>20"
[min.]

3449

3567

383

3567

334

3567

3916

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

2103

2182

2182

2182

2137

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
161
161
161
161
161
11
11
161
161
161
161
161
161
161
161
161
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163



Rise

1/8/000:17
1/8/002:13
1/8/00 4:09
1/8/006:08
1/8/008:10
1/8/00 16:11
1/8/00 18:09
1/8/00 2007
1/8/00 22:05
1/9/000:02
1/9/00 1:58
1/9/00 3:54
10/005:51
10/007:52
1/9/00 1555
1/9/00 17:53
1/9/00 1951
1/9/0021:49
1/9/00 2347
110000 1:43
110/003:38
110/005:35
1100007:34
110/009:36
110000 17:37
110000 19:35
11000021:33
11000023:31
111/001:28
111000323
111/005:19
1M11007:47
111/009:18
11110017:21
111/0019:19
111/0021:17
111/0023:15
1120001:12
112000309
112000504
11200701
112000900
11200011:03
112000 19:02
112/0021:00
112000 22:59
113000057
113000254
113/004:49
113000645
113000843
113/00 10:44
113/00 18:47
113000 20:44
113000 22:43
114/000:41
114/002:38
114/004:34
114/006:30
114/008:27
114/0010:26
114/0020:28
114100 22:26
115000025
115000223
1150004:19
1150006:15
11500811
11500 10:09
11500 12:10
115100 20:12
115000 22:10
116/000:08
116100207
116/004:04
116/006:00
116/007:56
116100953
11600 11:52
116/0021:54

Set

1/8/000:21
1/8/002:19
1/8/004:17
1/8/006:15
1/8/008:13
1/8/00 16:17
1/8/00 18:17
1/8/0020:14
1/8/0022:10
1/9/00 0:06
1/9/002:03
10/004:01
1/9/005:59
10/007:57
1/9/00 1559
1/9/00 18:00
1/9/00 19:59
1/9/0021:55
1/9/00 2351
110000 1:47
110000 345
110000543
110007:41
110/009:38
110000 17:43
110000 19:43
11000021:40
11000023:36
111/001:32
111100329
111100527
1110007:25
111100923
111/0017:25
111100 19:26
111/0021:24
1111002321
1120001:16
112000313
1120005:11
1120007:09
112000907
112000 11:04
112000 19:09
11200021:09
11200023.06
113000 1:01
113000257
113/004:55
113000653
11300851
113000 10:49
113/0018:51
113/0020:52
113000 22:50
114100047
114100242
114/004:39
114/006:37
114/008:35
114/0010:33
114100 20:35
114100 22:34
115000031
115000227
1150004:23
115000621
1150008:19
115000 10:17
115000 12:15
11500020:17
11500022:18
116/000:16
116000212
116/004:08
116/006:05
116/008:03
116100 10:01
11600 11:59
116100 22:01

Pass

Duration atlander

[min]
42
65
80
73
27
62
80
73
52
37
53
75
80
57
38
I
80
62
40
43
67
80
72
20
65
82
72
50
37
55
I
80
55
42
75
78
62
38
45
67
80
70
10
67
82
72
48
37
55
I
78
52
45
7
7
60
38
47
68
80
70
68
80
68
45
37
58
I
78
48
50
78
I
57
37
47
68
80
68
68

[deg]
250
371
765
460
28
34
781
477
20
26
25
57
696
301
28
518
685
344
244
253
384
800
438
210
349
817
459
274
27
302
550
662
29
47
544
655
34
242
7
397
87
418
203
365
850
44
269
28
309
575
629
a7
7
572
626
25
240
261
411
872
399
382
885
425
264
29
317
601
599
27
268
602
599
317
29
25
426
879
381
400

8302
8774
8715
847
8301
8715
8694
8794
814
8792
8725
8759

Max.El  MaxRange MaxSun.El
] [deg]

35
380
390
362
303
107
127
173
27
305
362
389
380
334
10
13
148
205
272
7
380
388
369
29
106
127
175
29
307
363
389
377
330
108
13
149
207
274
338
380
337
366
204
105
128
177
241
309
363
388
375
26
106
13
150
209
276
340
380
385
362
105
128
178
243
310
364
337
372
22
104
12
151
210
278
41
380
383
349
104

[ET]
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Day# Sol#
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LMST Pass# DIL Passduration D/L Volume [MbitJ/passw/ Max# passes
that Sol

85902
105126
124459
14:4028
16:39:13
02701

125128
144707
1646:10

1157:31
135212

101725

121029
1405:19
16:02:55
235231

111701
1310:54
15.07:02
05305

that Sol

CENDNEWN S ©®~N® O

PN N R BN AP TDNERN A BOBRAODANERN S OBRATDNERNBOBRTDNE BN S O©D®DA D DN =S
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R L I TR NN

[min]

42
65
80
73
27
62
80
73
52
37
53
75
80
57
38
7
80
62
40
43
67
80
72
20
65
82
72
50
37
55
77
80
55
42
75
78
62
38
45
67
80
70
10
67
82
72
48
37
55
77
78
52
45
7
7
60
38
47
68
80
70
68
80
68
45
37
58
77
78
48
50
78
7
57
37
47
68
80
68
68

050
min. CMD intervalipass
245
401
501
456
145
379
501
456
312
212
323
467
501
45
22
479
501
379
24
256
412
501
45
100
401
512
445
301
212
334
479
501
334
245
467
490
379
22
267
412
501
434
33
412
512
445
289
212
334
479
490
312
27
479
479
367
22
278
423
501
434
423
501
423
27
212
356
479
490
289
301
490
479
45
212
278
423
501
423
423

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
300
365
45
518
545
62
142
215
267
303
37
432
512
568
607
77
157
218
258
302
368
448
520
540
65
147
218
268
305
360
437
517
572
614
75
153
215
253
28
365
45
515
525
67
148
20
268
305
360
437
515
5.7
612
77
153
213
252
28
367
447
517
68
148
27
262
28
3%7
433
512
560
610
78
155
212
248
25
363
43
512
68

timefsol
[min]

55

6067

5401

6135

525

61.18

5167

6099

5117

Page 5

[Mbi]

378

3763

3752

3184

3739

3150

Pass #
sunel>20"

C PN R WN C OO NAEAWN T OCOODNERNN T OCOONNAWN A OCOOTNNAEAWN L OCOODNNERNN T OCOOTDNERWNN T COORNAWN OO DN A W

Pass dur.
sunel>20"
[min]
42
65
80
73
27

52
37

75
80
57

62
40

67
80

20

50

55
7

55

62

45
67

70
10

48
37
55

78
52

60
38
a7

80
70

45
37
58

78
48

57
37
a7

80
68

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207
245
401
501
456
145

312
212

47
501
345

79
24
42
501

100

301
212
334
479

34

379

27
42
434
33

29
212
34
479
490
312

367
22
278
23
501
434

27
212
366
479
490
289

A5
212
278
23
501
23

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]

145
210
20
363
390

00
00
52
88
142
27
27
353
00

00
62
102
145
212
22
363
383

00
00
50
87
142
218
28
353
00

00
62
100
145
212
22
362
372

00
00
48
85
140
27
25
A7
00

00
60
98
145
213
23
363

00
00
45
82
140
27
25
A3
00

00
57
93
140
208
288
3B7

DIL time/sol
sunel>20"
[min.]

B34

B4

B34

3747

3467

3633

U3

3567

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

23711

2160

2160

249

2115

2182

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
166
166
166
166
166
166
166
16
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
16
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
16
166
166
166
166
166
166
166



Rise

116/0023:52
117/001:50
117100348
117100545
1M7007:41
117100937

117/0011:35

117/0013:36

117/0021:38

117/0023:36
118100 1:34
118100332
118100530
118/007:26
118100921

118000 11:19

118000 13:18

11800021:23

118/0023:20
119/001:18
119000316
119/005:14
119007:11
119/009:.06

119000 11:03

119/0013:01

119000 15:02

119000 23.04
1120000 1:02
1/20/00 3:00
1/20004:58
1/200006:56
12000851

1120000 10:47

1120000 12:45

1120000 14:44

1120000 22:49
1121100046
121100244
121/004:42
121/006:40
121/008:37

1/21/0010:32

1121100 12:29

1121100 14:27

1/21/0016:28
1/22/000:30
1/22/002:28
1/22/004:26
122000624
12200821

1/2210010:17

1122100 12:13

1/22/0014:10

1/22/00 16:10
1/23/000:14
1/23002:12
1/23004:10
1/23/006:08
1/23/008:06

1/23/0010:02

1/23/0011:58

1123000 13:54

1123000 15:53

1123/0017:54
1124100 1:56
1124100 3:54
1/24/005:52
1124/007:50
1124100 947

1/24/0011:43

1/24/0013:39
1/24/0015:36

1124/0017:36
1125000 1:40
1125000 3:38
1/25/005:36
1125007:34
1/25009:32

1125000 11:28

Set

117/000:00
117100157
117100353
117/00549
1NM7I007:47
117100945
117/0011:43
117/0013:41
117/0021:43
117/0023:44
118100 1:42
118/003:38
118/005:34
118/007:31
118100929
118000 11:27
118/0013:25
118/0021:24
11800023:27
119000 1:26
119000323
119/005:19
119/007:15
119/009:12
11900 11:11
119000 13.09
119000 15:06
11900023:10
120000 1:10
1120000 3:08
1/200005:04
112000659
1/20/008:56
1120000 10:54
1120000 12:53
1120000 14:51
1120000 22:51
121100053
1211002552
121/004:49
1121/006:44
112100841
1/21/0010:38
1121100 12:36
121100 14:35
1121100 16:32
1/22/000:36
1/22/002:36
1/22/004:33
1/22/006:29
1/22/008:25
1/22/0010:22
1122100 12:20
1/2210014:18
1122100 16:16
1/23000:17
1/23/002:19
1/23004:18
1/23006:14
1/23/008:10
1/23/0010:06
1123000 12.04
1123000 14:02
1/23/00 16:00
1/23/0017:58
1124100 2:02
1/24/004:02
1/24/005:59
1124/007:55
124100951
1124100 11:48
1124100 13:46
1124100 15:44
1124/0017:42
1125000 1:43
1125000 345
1125000544
1/25007:40
1125000 9:36
1125000 11:32

Pass

Max.El  MaxRange MaxSun.El
]

Duration atlander

[min]
80
68
45
38
60
78
7
47
52
78
I
57
37
48
72
82
67
12
70
80
67
43
38
62
78
7
42
55
80
I
55
37
50
72
80
65
22
72
80
67
42
40
62
78
7
38
57
80
75
53
37
52
73
80
62
28
73
80
65
42
40
63
78
75
33
60
80
73
52
35
52
73
80
60
32
75
78
63
42
40

[deg]
870
410
260
240
326
628
569
256
279
632
573
308
28
270
43
848
364
203
420
833
396
256
242
B35
657
542
47
20
665
548
301

27
275
460
814
348
211

40
797
383
253
244
45
688
516
27
303
698
525
204
26
20
479
778
33
218
462
762
370
250
246
356
720
490
29
316
732
504
288
26
286
499
742
319
27
485
727
359
47
249

890

[deg]

129
179
245
312
365
385
369
318
103
12
152
22
20
42
379
31
345
109
103
129
181
47
313
365
384
366
313
101
12
153
23
281
43
379
378
41
107
101
129
182
248
315
365
382
362
308
99
11
154
215
23
43
378
376
7
104
100
129
183
250
316
365
380
369
303
97
11
154
216
284
44
377
373
32
101
99
130
184
251
37

Day# Sol#

[ET]

FALIILLALABBBBSBBBBBBIBBRBBRBRBR[AAAAAANARABBBBIBBBB588888888555855585537313373733858865888888

2588888858855 5555555RRRRRRRRRESSSSSS

LMST Pass# DIL Passduration D/L Volume [MbitJ/passw/ Max# passes
that Sol

24756
44256
6:37:47
831119
102344
121657

75050
94324
11:36:08
13:3029
152707
231820
11231

30722
50222
6:57:03
85026
10:4251
123623
14:31:43
162058

that Sol

©END G wN

CONDPNRWN 2 OPDIDARWN2OPTD AW =S

C PPN E PN OB AP AEWNADOPEANPNEWNAORAD NS W =S

3

[N RN

[min]

80
68
45
38
60
78
77
47
52
78
7
57
37
48
72
82
67
12
70
80
67
43
38
62
78
77
42
55
80
7
55
37
50
72
80
65
22
72
80
67
42
40
62
78
77
38
57
80
75
53
37
52
73
80
62
28
73
80
65
42
40
63
78
75
33
60
80
73
52
35
52
73
80
60
32
75
78
63
42
40

050
min. CMD intervalipass
501
423
267
22
367
490
479
278
312
490
479
45
212
289
45
512
412
45
434
501
412
256
22
379
490
479
245
34
501
479
34
212
301
45
501
401
12
445
501
412
245
24
379
490
479
22
345
501
467
323
212
312
456
501
379
156
456
501
401
245
24
389
490
467
189
367
501
456
312
200
312
456
501
367
178
467
490
389
245
24

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
148
27
262
300
360
438
515
562
613
78
155
212
248
207
368
450
517
529
70
150
27
260
28
360
438
515
557
55
135
212
267
303
363
425
505
570
592
72
152
218
260
300
362
440
517
555
57
137
212
265
302
363
427
507
568
597
73
153
218
260
300
363
442
517
550
60
140
213
265
300
352
425
505
565
597
75
153
27
258
28

timefsol
[min]

6133

5285

5567

5918

5551

5967

549

5967

Page 6

[Mbi]

3762

w7

318

372

Pass #
sunel>20"

N OO RN AWN T OO DN REARWN T COOCORNUNARWN T OCOODNARN OO NARNN T OOONNAERWN N OCOOONNAEAWNCOOODRNEWN =0

Pass dur.
sunel>20"
[min]

45
38
60
78
7.7
47

57
37

72
82
67

43

62
78

42

55

50
72

65

42
40
62

7
38

53
37
52

80
62

42
40

78
75
33

52
35

73
80
60

42
40

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207

27
22
367
490
479
278

A5
212
29
45
512
42

256

379
490
479
245

34
212
301
45

401

245
24
379
490
479
22

323
212
312

501
379

245
24

490
47
189

312
200
312
456
501
367

245
24

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]
00
00
45
83
143
22
208
345
00

00
57
93
142
213
25
362
00

00
00
43
82
143
22
28
40

00
00
55
92
142
213
23
358
00

00
00
42
82
143
22
28
37

00
00
53
90
142
215
25
%7
00

00
00
42
82
145
23
28
32

00
00
52
87
138
212
22
352
00

00
00
42
82

DIL time/sol

sunel>20"

[min.]

A5

3618

3584

3367

3567

316

3b17

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

2104

216

2193

2182

2014

2148

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
166
166
166
166
166
166
166
166
166
166
16
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
166
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168



Rise

1125000 13:24
1125000 15:20
1125000 17:19
1125000 19:21
1126100 3:22
1/26/005:20
1/26/007:18
1/26/009:16
1126000 11:13
1/26/0013.09
1126100 15:05
1/26/0017.02
1/26/0019:02
1127100 3:06
1127/005:03
127/007:02
1127100 9:00
1127/0010:57
127100 12:54
1127/0014:49
1127100 16:46
1127/0018:45
1127100 20:47
1128004:47
1/28/006:45
1/28/008:44
1128000 10:42
1128000 12:39
1128000 14:34
1/28/00 16:30
1128000 18:28
1/28/0020:28
129/004:32
1/29/006:29
120000827
1/29/0010:26
1129000 12:23
1129000 14:19
1129000 16:15
1129000 18:12
1/29/0020:11
1129000 22:13
1/30006:13
1/30008:11
1/30/00 10:09
1/30000 12:07
1/30000 14:04
1/30/00 16:00
1/3000017:56
1/30000 19:54
1/3000021:54
1/31/00557
1/31/007:55
1131100953
1/31/00 11:51
1/31/0013:49
1/31/0015:45
1/31/0017:41
1/31/0019:38
1/31/0021:37
2/11007:39
2/11009:37
21/0011:35
21/0013:33
211/0015:30
21/0017:26
21/0019:2
21/0021:20
211002321
2121007:23
2/21009:21
21200 11:19
212000 13:17
212100 15:15
21200017:11
212100 19:07
21210021:04
21210023:03
2/3/00 9:05
213/00 11:03

Set

1125000 13:30
1125000 15:28
1/2500017:26
1125000 19:24
1126100 3:28
1/26/005:28
11260007:25
1126100921
1126000 11:17
1126100 13:14
1126100 15:12
1/26/0017:10
1126100 19.08
127/003:10
127/005:11
127/007:09
1127100 9:06
127100 11:01
1127/0012:58
1127/0014:56
1127100 16:54
1127/0018:52
1127100 20:49
1/28/004:54
1/28/006:53
12800851
1/28/0010:47
1128000 12:42
1/28/00 14:40
1/28/00 16:38
1/28/00 18:36
1128100 20:34
1/29/004:36
1/29/006:37
1/29/008:35
1/29/0010:32
1129000 12:27
1129000 14:24
1129000 16:22
1/29/00 18:20
1/29/0020:18
129000 22:15
1/30006:20
1/30008:19
1/3000010:17
1/3000012:12
1/30000 14:08
1/30100 16:06
1/30000 18:04
1/30100 20:02
1/30100 22:00
1/31/006:02
1/31/008:03
1/31/0010:01
1/31/0011:57
1/31/0013:53
1/31/0015:50
1/31/0017:48
1/31/0019:46
1/31/0021:44
211100 7:46
2/1100 9:45
211100 11:42
211/0013:38
211/0015:34
21/0017:31
211/0019:30
211/0021:28
2111002326
2121007:28
2/21009:29
212000 11:27
2120013:23
212000 15:19
2120017:15
21200019:13
21200021:12
2120023:10
2/3/009:12
2300 11:11

Pass

Duration atlander

[min]
63
78
73
28
62
80
73
52
37
53
73
78
58
37
75
78
62
40
42
67
80
72
23
63
80
72
50
37
55
7
80
55
40
I
78
62
38
43
67
80
70
13
65
80
72
48
37
55
7
78
53
45
78
78
60
38
45
68
80
68
67
82
70
47
37
57
I
78
50
48
7
I
58
37
45
68
80
67
68
80

Max.El  MaxRange MaxSun.El
fkm] [deg]

[deg]
367
752
467
20
29
769
484
81
26
22
520
706
306
25
509
695
48
245
252
380
787
45
23
44
806
465
276
27
29
543
673
23
244
835
664
38
242
256
393
824
24
205
360
842
4“7
271
27
307
567
640
81
254
562
635
28
244
259
406
861
405
377
870
430
266
28
315
592
608
270
264
592
607
319
29
263
21
895
387
394
875

850
8591
8122
8793
8782
8754
817
8308
8784

364
378
365
298
95
11
155
28
286
44
376
370
28
98
98
130
185
252
318
364
376
361
23
93
10
156
219
87
44
374
367
23
96
97
130
186
253
318
363
374
a7
288
91
10
156
20
288
44
372
363
318
93
96
130
187
255
319
362
371
42
89
109
157
21
29
44
370
360
313
90
94
130
188
256
319
361
368
338
86
108

Day# Sol#
[ET]
51
51
51
51

BBRBRRBRRBRBRRBRRAIRAINRAANS SIS BB IBIIEISBI99999999FFFAFRIFBAARAAARAAFRAAILLR

S BB BB EBLNAAAAAAG GGG LLLLLLLLLLTBBBBBBBABBBBBBBBBR

LMST Pass# DIL Passduration D/L Volume [MbitJ/passw/ Max# passes
that Sol

1049:19
124252
14:3821
16:36:56
0:24:54
2:19:44

11:0207
125549
1451:38
16:50:52
03751
23242
42742
6233
81625
10:08:59
120153
135643
155350
234355
1:38:
33326
52827
7258
91551
11:0826
130218
145817
04420
23910
4341
62001
82253
10:15:18
120822
140312
16:00:38
235024
14504

92220
11:14:54
130847
1504:55
0:50:49
24549

that Sol

CENDNEWN S © DD

NP N R BN AP TNDNERN A BOBRATOANERN S OBRATDNERNDBORADNE BN O©DDAN DN =S
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N ®NO O AW

[min]

63
78
73
28
62
80
73
52
37
53
73
78
58
37
75
78
62
40
42
67
80
72
23
63
80
72
50
37
55
77
80
55
40
7.7
78
62
38
43
67
80
70
13
65
80
72
48
37
55
77
78
53
45
78
78
60
38
45
68
80
68
67
82
70
47
37
57
77
78
50
48
7.7
7
58
37
45
68
80
67
68
80

050
min. CMD intervalipass
389
490
456
156
379
501
456
312
212
323
456
490
356
212
467
490
379
24
245
412
501
45
122
389
501
445
301
212
334
479
501
334
24
479
490
379
22
256
412
501
434
55
401
501
445
289
212
334
479
490
23
27
490
490
367
22
27
423
501
423
412
512
434
278
212
45
479
490
301
289
479
479
356
212
267
423
501
412
423
501

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]

513

27
255

365
45
515
528
65
145
27
265

3B7
433
512
%5
610

157
27
255
300
368

517
67
148
28
265

359
435
514
564
612

153
212
248
23
362

508
68
148

timefsol
[min]

54.15

60.33

5384

6084

5283

5165

6118

5084

Page 7

[Mbi]

3316

3129

3740

3182

3752

3128

Pass #
sunel>20"

 C U RN C OO AWN T OO AN T OO0 RERWN T OCOODNAWN L OCOOODNARN T OOODNERWN T OCOCONNREWN OO DN A W

Pass dur.
sunel>20"
[min]
63
78
73
28

52
37
53

78
58

40
42

80

72
23

50
37

7

80
55

38

67
80

13

48

55
7

53

38
45
68

68

a7

57
7

50

37
45
68

67

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207
389
490
456
156

312
212
23

490
366

24
245
42
501
45
122

301
212
479

501
334

22
42
501

55

29
212
34
479
490
23

22
27
23

23

278
212
345
479
490
301

212
27
23

42

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]

145
23
207
325

00
00
52
88
142
215
23
352
00

00
00
40
82
148
28
300
23

00
00
50
87
142
218
28
353
00

00
00
38
82
148
28
28
312

00
00
48
85
140
27
25
A8
00

00
00
38
83
152
22
300

00
00
a7
83
140
27
25
A5
00

00
00
37
82
150
20
27

00

DIL time/sol
sunel>20"
[min.]

3249

3516

R34

B34

3116

3483

209

451

2067

DIL Volume/sol,

DIL Volume/sol,

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

[Mbit]

1969

2148

1959

2160

1881

2126

1836

2104

1814

Mbi]

14692

14692

14692

14692

14692

14692

14692

14692

14692

[Mbits]
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168
168

BEERREREEREEEREERRIEEEERBIERIRIIKES



Rise

213/0013:01
213/00 14:59
213/00 16:56
213001851
213/0020:48
213/0022:46
2/4/00 0:47
2/4/00 8:49
214100 10:47
214100 12:45
214100 14:43
214100 16:41
214100 18:37
214100 20:32
214/0022:29
2/5/000:29
2/5/008:34
2/5/0010:31
255001229
215000 14:27
215000 16:25
2150001822
215000 20:17
26500 22:14
2/6/000:12
2/6/002:13
206/0010:15
206/00 12:13
206100 14:11
206/00 16:09
206100 18:06
206100 20:02
206/0021:58
206/0023:55
2/7100 1:55
27/0010:00
27100 11:57
27/0013:55
27/0015:53
27/0017:51
27/0019:47
27/0021:43
27/0023:39
2/8/001:38
2/8/00 3:39
28/0011:41
218/0013:39
218/0015:37
28/0017:35
218/0019:32
218/0021:28
218/0023:24
2/9/00 1:21
2/9/003:21
219/0011:25
219/0013:23
2190001521
219/0017:19
219/0019:17
219/0021:13
219/0023:09
210000 1:05
210000 3:04
21000 5:05
2110000 13:07
2110/00 15:04
2110/0017:03
2110000 19:01
2110/0020:58
2110/0022:54
211/000:50
211/002:47
211/004:47
2111/0012:51
2111100 14:48
2111/00 16:46
2111100 18:45
21111002042
2111/0022:39
212/000:34

Set

213/0013:08
213000 15:04
213/0017:00
213/00 18:57
213/0020:55
213/0022:54
2/4/00 0:51
2/4/00 8:54
214100 10:55
214100 12:53
214100 14:49
214100 16:44
214100 18:41
214/0020:39
214100 22:37
2/5/000:35
2/5/008:35
2/5/0010:38
215000 12:37
215000 14:34
215000 16:29
215000 18:26
2/50020:23
25500 22:21
2/6/000:19
2/6/002:17
206100 10:20
206100 1221
206100 14:18
206/00 16:15
2/6/0018:10
216100 20:07
206/0022:05
2/7100 0:03
2/7100 2:01
27/0010:01
27100 1204
27100 14:03
27100 16:00
27/0017:55
271001951
27/0021:49
271002347
2/8/00 1:45
2/8/00 3:43
218/00 11:46
218100 13:47
218100 15:44
218/0017:40
218/0019:36
218/0021:33
28/0023:31
2/9/00 1:29
2/9/00 3:27
219/0011:28
219/0013:30
219/0015:29
219/0017:25
219/0019:21
219/0021:17
219/0023:15
21000 1:13
2100003:11
210000 5:09
211000 13:12
2110000 15:12
21100017:10
2/10/00 1906
2110/0021:02
2110/0022:59
211/000:57
211/002:55
211/004:53
211/00 1254
2111/00 14:56
2111/0016:54
2111/0018:51
21111002047
2111002243
212/000:41

Pass

Max.El  MaxRange MaxSun.El
]

Duration atlander

[min]
68
47
38
58
I
I
45
50
78
I
58
37
47
70
80
65
07
70
80
67
45
38
62
I
7
43
53
78
75
55
37
48
72
82
65
17
70
80
67
43
38
62
80
75
40
57
80
75
53
37
52
73
80
63
27
72
80
65
42
40
63
80
75
35
58
80
75
52
35
52
73
80
62
30
73
80
65
42
40
63

[deg]
415
262
240
323
619
579
260
275
622
581
311
28
268
437
862
369
201
43
845
401
258
244
32
648
551
250
286
653
556
303
27
23
454
823
363
208
433
809
387
254
43
342
678
524
240
28
687
533
296
26
278
473
790
338
216
454
74
374
251
246
362
7o
499
21
311
722
511
20
26
284
492
754
23
24
417
739
362
248
248
364

8744
800
8780

[deg]

157
22
29
44
368
366
307
87
93
130
189
7
320
360
365
33
94
84
108
158
23
20
44
366
362
302
84
92
130
190
7
320
369
362
28
91
82
107
158
24
21
43
364
u7
296
81
90
130
190
258
320
37
369
23
87
80
107
158
24
21
42
361
43
21
78
89
130
191
259
320
365
365
318
83
78
106
159
25
21
41

Day# Sol#

[ET]
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LMST Pass# DIL Passduration D/L Volume [MbitJ/passw/ Max# passes
that Sol

44049
6:35:30
82912
102137
121450
140951
16:07:27

122119
14:16:19
16:14:06
00321

12742
132144
15:18:12
231003
10356
25846
45346
6:4827
8:4200
10:34:25
122738
142258
162053
0.09:50
20430
3

1:10:24
30515
500:15
6:54:56
84819
104044
12:3407
142936
1627:41
0:16:18

70125
85448
10:47:12

that Sol
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[min]

68
47
38
58
77
77
45
50
78
7
58
37
47
70
80
65
07
70
80
67
45
38
62
77
77
43
53
78
75
55
37
48
72
82
65
17
70
80
67
43
38
62
80
75
40
57
80
75
53
37
52
73
80
63
27
72
80
65
42
40
63
80
75
35
58
80
75
52
35
52
73
80
62
30
73
80
65
42
40
63

050
min. CMD intervalipass
423
28
22
356
479
479
267
301
490
479
356
212
28
434
501
401
11
434
501
412
267
22
379
479
479
256
23
490
467
34
212
289
45
512
401
78
434
501
412
256
22
379
501
467
24
345
501
467
23
212
312
456
501
389
145
45
501
401
245
24
389
501
467
200
356
501
467
312
200
312
456
501
379
167
456
501
401
245
24
389

Cume DILcomm  Total DL comm  DIL Volume/sol

time that sol
[min]
27
263
302
360
437
513
558
608
78
155
213
250
207
367
447
512
518
70
150
27
262
300
362
438
515
558
53
132
207
262
28
#7
418
500
565
582
70
150
27
260
28
360
440
515
555
57
137
212
265
302
363
427
507
570
597
72
152
27
258
28
362
442
517
552
58
138
213
265
300
352
425
505
5.7
597
73
153
218
260
300
363

timefsol

[min]

6083

5184

5584

8817

5565

5967

8517

5967

Page 8

[Mbi]

3128

3161

3429

Pass #
sunel>20"
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Pass dur.
sunel>20"
[min]

a7
38
58
7
7.7
45

37
a7

80
65

45
38

7
7
43

37

72
82
65

43

62
80

40

37
52
73

63

42
40
63

75
35

35
52

80
62

42
40
63

DIL Volume [Mbit}jpass w/
050

min. CMD intervalipass [sun el > 207

278
22
366
479
479
27

212
278

501
401

27
22
379
479
479
256

212

45
512
401

256

379
501

24

212
312
456

389

245
24
389

47
200

200
312
501
379

245
24
389

Max # passes
sunel>20"

Cume DL time
sunel>20"
[min]
00
47
85
143
20
207
42
00

00
00
37
83
153
23
28
00

00
00
45
83
145
22
28
42

00
00
00
37
85
157
28
303
00

00
00
43
82
143
23
28
38

00
00
00
37
88
162
242
305
00

00
00
42
82
145
25
300
35

00
00
00
35
87
160
240
302
00

00
00
42
82
145

DIL time/sol
sunel>20"
[min.]

3417

2084

3417

3034

383

305

35

3017

Mars98 Orbiter Daily

sunel>20deg. 4 passes, 6 minfpass  Science D/L volume

DIL Volume/sol,  DIL Volume/sol,
[Mbit] [Mbif
2082 14692
1826 14692
2082 14692
1859 14692
2059 14692
1870 14692
2037 14692
1848 14692

[Mbits]
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Rise

212/002:31
212/004:30
212/006:31
2112/00 14:32
2112/00 16:30
2112/0018:29
2112/0020:27
2112/0022:24
213/000:19
213/002:15
213/004:13
213/006:13
2113/00 14:47
2113/0016:14
2113/0018:12
2113/0020:11
2113/0022:08
2/14/00 0:05
2/14/00 200
2114000 3:57
2/14/00 5:56
214/007:58
2/14/00 1558
2114/0017:56
21141001954
21141002152
21141002350
2/15/00 1:45
2115/003:41
215/005:39
215/007:39
2115/00 1543
2115/0017:40
2115/0019:38
2115/0021:36
2115/0023:34
2/16/001:30
2116/00 3:26
216/005:23
216/007.2
2/16/00 9:24
2116/0017:24
2116/0019:22
2116/0021:20
2116/0023:18
217/001:15
217/003:11
217/00 5:07
217/007:05
217/00 9:05
2117/0017:08
2117/00 19:.06
2117/0021:04
2117100 23:.02
2/18/00 1:00
2/18/00 2:56
2/18/004:52
2/18/006:48
2/18/008:48
2118/0010:51
2/18/00 18:50
2118/0020:48
2118/00 22:46
2/19/00 0:44
219/002:41
219/004:37
219/006:33
219/008:31
2119/0010:31
2119/00 18:34
2119/0020:32
2119/0022:30
2120/000:28
2120/002.26
21200004:2
2120/006:17
2120/008:14
2120/0010:14
2120/0020:16
2120/0022:14

Set

212/002:39
212/004:37
212/006:34
2112/00 14:38
2112/0016:38
2112/00 18:36
2112/0020:32
212/00 2227
213/000:25
21300223
21300421
213/006:19
2113/00 1420
2113/00 16:22
2113/00 1820
2113/0020:17
2113/0022:12
2/14/000:09
2114000 207
2/14/004:05
2/14/006:03
2/14/008:00
2114100 16:04
2114100 18:04
21141002002
21141002157
21141002353
2115/001:51
2/15/00 3:49
2115/00 5:47
215/007:45
2115/00 15:46
2115/0017:48
2115/00 19:46
2115/0021:43
2115/0023:38
2116/001:35
2116/003:32
216/005:31
216/007:29
2/16/00 9:26
2116/0017:31
2116/00 19:30
2116/0021:27
2116/0023:23
217/001:19
217/00 3:16
217/005:15
217/007:13
217/009:10
217/0017:13
2117/0019:14
217/0021:12
2117/0023:.08
2/18/00 1:04
2/18/00 3:00
2/18/004:58
2118/006:57
2/18/008:55
2118/0010:51
2118/00 18557
2118/00 20:56
2118/0022:53
2/19/000:49
2/19/00 2:45
219/004:42
2/19/006:40
2/19/008:39
2119/0010:36
2119/00 18:39
2119/0020:40
2119/0022:38
2120/00 0:34
2120000229
2120/004:26
2120/006:24
2120000822
2/20/0010:20
2120/0020:23
21200002222

Pass

Max.El  MaxRange MaxSun.El
fkm]

Duration atlander

[min]
80
75
30
60
80
73
52
37
53
73
80
58
35
75
78
62
40
42
65
80
73
25
62
80
72
50
35
55
75
78
57
38
7
78
62
38
43
67
80
72
18
65
80
72
48
37
55
I
78
52
43
7
78
60
38
45
68
82
70
03
67
80
70
47
37
57
I
78
50
47
78
78
58
37
45
70
80
68
68
82

[deg]
742
475
23
25
755
490
283
26
20
513
8
310
22
501

706
351

245
251

375
776
452
215
39
793
471

278
26
27
835
683
27
244

526
675
341

43
254
388
809
431

208
355
841

453
272
27
304
558
651

85
251

553
645
331

244

258
402
846
411

200
371

867
436
268
28
312
583
619
274
261

581

616
22
240
262
416
883
393
388
880

814
8355
8788
8707
845
842
8302
8715

[deg]

368
338
285
75

87

130
191
260
319
364
361
312
79

76

105
159
26
22
340
365
334
278
71

86

130
192
260
319
361
a7
307
75

74

105
159
26
22
39
362
29
272
68

85

130
192
260
318
349
43
301
72

71

104
160
27
22
7
349
R4
25
65

83

129
193
261
318
u7
39
25
68

69

103
160
27
22
36
346
318
62

82

Day# Sol#

[ET]
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